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 Radar-sensed reply gestures for messaging 
ABSTRACT 
This disclosure describes techniques for replying to a message without requiring a user to 
physically interact with a device. The techniques of this disclosure utilize machine learning and 
radar-based sensing. Potential replies to incoming messages are provided as suggestions. A 
gesture made by the user to select one of the replies is recognized using radar-sensing, and the 
reply mapped to the recognized gesture is sent. 
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BACKGROUND 
Many messaging applications provide suggestions of replies to users in response to 
incoming messages (e.g., “Sounds good”; “See you soon”; “Good morning”; etc.). Such 
suggestions are shown on a user device, e.g., smartphone, laptop, tablet, wearable device, etc. 
and enable users to reply to incoming messages without necessarily having to enter text. For 
example, such reply suggestions may be shown on a device lock screen and enable users to 
respond to incoming messages without having to unlock the device. However, to send such a 
reply, a user still needs to pick up the device and provide input, e.g., via a touchscreen, to select 
one of the suggestions. Such physical interaction may be cumbersome in certain contexts and 
may be difficult for certain users. 
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 DESCRIPTION 
Techniques described herein enable a user to reply to an incoming message without 
physically interacting with a user device. The techniques can reduce the time-to-reply and 
provide easy-to-use gesture input. 
 
Fig. 1 Sending a suggested reply based on a gesture 
Fig. 1(A) illustrates a mobile device (100) with modules to provide reply suggestions 
(102), perform gesture recognition (104), and map detected gestures (106) to a particular reply 
suggestion. The reply suggestion module (102) utilizes a language model, e.g., an on-device 
language model to suggest replies for incoming messages, e.g., chat messages. The language 
model can be implemented as a long short-term memory/recurrent neural network (LSTM/RNN), 
a convolutional neural network (CNN), or a deep neural network (DNN), (hash)gram or by using 
techniques such as random projections and hashing. With user permission, training data for the 
language model can be generated from messaging logs of users that provide permission. 
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 Alternatively or in addition, the model can be trained using synthetic data. The language model 
can be trained to favor recall of short replies such as “ok,” “no,” “nice!” “clapping,” etc. The 
suggested responses are attached to messaging notifications (e.g., displayed on a lock screen of a 
device). The user can glance at the notification and the suggested replies.  
The gesture recognition module (104) recognizes gestures made by the user by utilizing 
data from a radar sensor (108). The radar sensor can be a miniaturized radar sensor that is usable 
to extract motion patterns, e.g., made by the user’s hand, for gesture recognition. These patterns 
(along with more traditional features that encode instantaneous gesturing hand properties) are fed 
into a machine learning model that recognizes a specific set of gestures tuned for messaging 
replies. For example, recognized gestures can include a thumbs-up gesture, a thumbs-down 
gesture, a heart (formed with two hands) gesture, clapping gesture, ok sign gesture, clenched fist 
gesture, peace sign gesture, talk to the hand/stop gesture, hands waving gesture, i love you (ILY) 
sign gesture, no sign gesture, jazz hands gesture, cutting sign gesture, shaka gesture, etc. 
The machine learning model for the gesture recognition module (104) can be a CNN, 
RNN, or LSTM-based model that takes motion patterns as well timing information from the 
radar sensor into account to detect a gesture with an associated score. The machine learning 
model can be trained with training data collected from labeled data. Existing gesture datasets can 
be used for pretraining. 
The gesture mapping module (106) maps the detected gesture to the suggestions provided 
by the reply suggestion module. Depending on the available reply options, multiple gestures can 
be mapped to the same reply. For example, thumbs-up, and ok-sign gestures can both be mapped 
to “okay!” when only “okay!” and “no” are available as responses, but might not map to “okay!” 
if “okay!” and “well done/thumbs up emoji” are the options. Similarly, depending on the reply 
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 options available, the same gesture might also map to different answers. For example, thumbs-up 
gesture might map to both “thumbs up” and “yes” replies. 
When a gesture made by the user is recognized with a confidence score that meets a 
threshold, the corresponding suggested reply is sent as the reply to the incoming/received 
message, as illustrated in Fig. 1(B) 
Fig. 2 illustrates a messaging conversation between two users Alice and Bob, where Bob 
is the user of mobile device 100. The device receives an incoming message (112) “Bob, are you 
watching the game?” from Alice and generates a corresponding notification. The notification 
includes suggested responses “Yes” and “No” (114). The notification is displayed on a lock 
screen of the device. In response to the user viewing the displayed message and the suggested 
replies, and being detected as having made a “thumbs-up” gesture corresponding to suggested 
reply “Yes,” the reply “yes” is sent (116). In this manner, the radar sensor of the device is used 
along with trained ML models that provide suggested responses and map user gestures to the 
suggested responses to enable the user to reply to incoming messages without physical 
interaction with the device. This eliminates the need to physically select one of the suggested 
replies, e.g., by picking up the device and selecting a particular response via a touchscreen.  
 The techniques described herein can be incorporated into communication applications 
e.g., SMS, chat conversations, email conversations, etc. The techniques can also be incorporated 
into a device operating system. 
CONCLUSION 
This disclosure describes techniques for replying to a message without requiring a user to 
physically interact with a device. The techniques of this disclosure utilize machine learning and 
radar-based sensing. Potential replies to incoming messages are provided as suggestions. A 
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 gesture made by the user to select one of the replies is recognized using radar-sensing, and the 
reply mapped to the recognized gesture is sent. 
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